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ABSTRACT

A survey of management control systems presently being
ehployed in the Aircraft Intermediate Maintenance Departments
of the U. S. Navy is presented in this thesis and a new standard
performance measurement system is recommended based on an
analysis of the existing management control concepts. The recom-
mended standard performance measurement system is developed
by first defining key result areas for an Aircraft Intermediate
Maintenance Department and then constructing measurement
indices within each area. This new system incorporates several
Navy programs which heretofore have been inplemented only on

an individual basis.
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I. BACKGROUND

Ly A. BACKGROUND
j; i } This thesis addresses the development of a standardized

o | performance measurement system for use by a shore-based Aircraft

Seo R g

Intermediate Maintenahce Department (AIMD) Officer. The system

that is developed is intended for internal use by the AIMD

Officer and his subordinates and is not intended for use by

T NS el (% "

ii, : upper-level managers to whom the AIMD Cfficer reports. The
reader is assumed to have a basic kirowledge of aviation main-
tenance concepts.

1. Definition of an AIMD

An AIMD is a department of a Naval Air Station or ship

and performs intermediate level maintencnce on aircraft removable

components such 43 engines, avionic ecuipment, ejection seats,

SSRGS P ey s T e

i A etc. In resqurce‘management terminolegy, a shore-based AIMD is
a cost center of a Naval Air Station which is designated as a
responsibility ceuter [Ref. 1]. The internal organi:zation and

functions of an AIMD are prescribed by Ref. 2. An example of

a typical AIMD organization is presented in Figure I-1.

R AT T

. P -
Lo ey
TS

2. Definition of 8 Performance Measurement System

It mast be recognized that a performance measurement

systen emphasizes the comparison of actual results with planned

or expected results and is, in reality, just one aspect of a

managenent control system,

11
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In broad terms, the objectives of a management control \
system are: to provide a means of communiration tetween the ;
1
superior and his subordinates, tu motivate subordinates through '
evaluation of actual achievements in light of expected results,
and to use recurring reports to appraise the continuing effec- - |
tiveness of current prograzs. In other words, a management
control syétem provides &« means of communication, performance
measurement, and diagnosis. Iu this thesis, the primary
emphasis is placed on the latter tweo objactives and performance
measurement systems will be examined within the context of

overall management control systems.

3. Survey of Ex‘-t1.g Management Contrql Systems

This study provides a survey of systems that may be ‘
loosely referred to as management control systems which have
been imposed on the AIMD's'by formal policy (published directi?es)
or which have developed in actual practice. The phrase
"loosely referred to" is used because the majority of the
systems were not directed tewards the establishment of a manage-
ment control system, per se. They do, however, prescribe: one
or another of the objectives of a management control systen
(i.e., communication, performance measurement, diagnosisj}, the
goals which an organizatiocn must pursue, or the structure in
which it must perform. In this sense, these systems may be

viewed as & form of a management ctontrol system.

St
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B. THE NAVAL AVIATION MAINTENAMCE PROGRAM (NAMP)
The NAMP is a policy guide, formally promuigated as Reference

2, which describes the overall naval aviation maintenance progranm.

LA AL L

Y e

It establishes three levels of maintenance: organizational

{squadrons), intermediate (AIMD's), and depot (Naval Air Rework

> P, o, L

Facilities), and presciibes the functions of each level und

their interrelationships.

1. Objectives of NAMP

To the extent that NAMP prescribe~ the desired objec-

tives of the maintenance program, the structure of the organi-

zation, the responsibilities of each key position within the

D NPV

organization, and the relationships among the various levels
of maintenance, the NAMP imposes a form of management control. !

Whatever performance measuyement indices are derived, they

must relate to the following objectives as set forth in Ref. 2:

a. Improved Performance and Training of Maintenance
Personnel

b. Improved Aircraft Availability

¢. Improved Maintenance Integrity and Bffectiveness -

cao i paian Lusonell

d. Improved Safety

e¢. Improved Utilization of Maintenance Manpower and
Materials -

£. émp;oved Planning and Scheduling of Maintenance
or

. Improved Quality of Eand Product
. h. Improved Attaimment and Retemtion of Combat Readiness

i. Continuity'when Aircraft and/or Persoannel are
Transferred Between Comnands.

A s O e B T e e
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It should be noted that these objectives are not

mutually exclusive and, in fact, ccnflict in areas such as
improved aircraft availability versus improved planning and

s~heduling of maintenance werk.

C. NATURE OF THE PROBLEM
The AIMD Offficer is faced with a bewildering array of

policy instructions issued by the Secretary of the Navy, the
Chief of Naval Operations, Commander Naval Air Systems Command, }
Commander Neval Supply Svste.s Command, Command Naval Air §,
Force Pacific, etc., which are each intended.to provide guidance
as to what his gocls should be, what runctions he should perform,
and how hs should measure *he performancz of his organization.

1. The Dilemma of the AIMD Officer e

It is cﬁrrently the problem of the AIMD Officer to
integrate the various policy directives, add his own managément
expertise, and develop a system which will enable him to
effectively manage his organization. Since this problem does
devolve to cach AIMD Officer and he is forred to develop his
own system, the result has been that there are now as many
different systems as thore are AIMD Officers. This approach, _
however, has the advantage of forcing the AIMD Officer te .5?%§*

analyze Lis particuiar organization, to seek out the probiem

areas, and to develop a control system to monitor these prcblem
areas. The disadvantages of this appvoach are twe-fold., First,
not all AIMD Officers are equally edurated and experienced in |

developing and applying management cantrol techniques. Hence,

18




the development of z standardized system could provide a transfer

of knowledge from the more experienced officers to those with

lesser experience. Secondly, from a higher level management }
standpoint, it is difficult to compare the performance of one

AIMD with another because of the difference in management systems

employed. Thus, if a standardized system were to be employed,
higher level management could have a common basis on which to

compare the performance of different AIMD's.

S D e R D e S e S R

2. Significance of the Problems

The AIMD-level of maintenance constitutes a major portion
of the overall NAMP. Consequently, there must be a continuing
emphasis on obtaining maximum effectiveness in utilization of

resources. The most current techniques and innovations in the

field of management must be brought to bear on this area when- %‘1
. ever it appears that they could improve the effectiveness or
I efficiency of operations.

D. THESIS APPROACH TO THE PROBLEM
1. Relationship of Thesis to Airtask F

This thesis was developed within the context of an
. Airtask assigned to the Naval Aviation Integrated Logistics
Support Center (NAILSC) by the Naval Air System Command. The
overall purpose of this NAILSC Airtask is to provide a program
ff ﬁ - to assist the Aircraft Controlling Custodian (ACC) in the tech-

. nical and management operations of the AIMD. The ACC is an

~ upper-echelon organization such as Commander, Naval Air Force

Pacific or Commander, Naval Air Force Atlantic which bears the

16
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responsibility for the proper operation and maintenance of
assigned aircraft. Figure I-2 depicts the typical organizational
relationships between the ACZT's, and subordinate units.

2. NAILSC Airtask Requirements

A basic requirement of this Airtask is the development
of reports which will reflect the performance of individual
AIMD's. One element of the proposed technical approach by
NAILSC is the design of a performance measurement system for use
by the individual AIMD's which will utilize currently available
data sources and which will also allow the AIMD Officer to
effectively manage his organization. Other purposes of the
proposed technical approach are to define additional management
indices required, but not currently available, from existing
data sources and to ultimately design a performance measurement
system incorporating all required management indices.

3. Thesis Approach to Airtask Requirements

This thesis first examines the overall subject of manage-
ment control systems from both a theoretical and a real-life
standpoint. It then progresses to examination of specific manage-
ment indices for applicability to the NAMP goals, A survey of
existing management control systems is also accomplished and,
based on the results of this survey, an attempt is made to
select those features of oxisting systems which appear to provide
the information required by the AIMD Officer to most effectively
administer his organization. That is, those features which will

best facilitate his communication with subordinates, motivation

17

Pt st st main




A e e

-1 814

Gy OWIY " OWly

S AT s st et e s

s3uny
-03uTey

AR nth b aer s o
.
.

iy st et e o



T A i ar s kY ar e man

ey . . et At b e s s s 2 s ——

of subordinates through evaluation, and diagnosis of effective-
ness of current programs are selected. The many aspects of

the problem of management control, as expressed in current
theory, are alsc reviewed and analyzed using the deductive
method. With the deductive method, the general, theoretical
aspects are reviewed and analyzed first and then the results

of this analysis will be applied specifically to the.AIMD
organizational environment. After this has been accomplished,
the promising aspects of each theoretical and actual system
will be integrated into an optimum system. Alternative manage-
ment control systems will also be proposed. Finally, recom-
mendations are made as to the system which should be implemented

as the standard management control system, or, more specifically,

the standard performance measurement system.
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II. THEORETICAL ASPECTS OF THE PROBLEM

" A. PLANNING AND CONTROL SYSTEMS

The first thing that must be recognized in discussing
management control systems is that there teads to be a distorting
generalization in the concept of what a management control
process is. If one is unaware of the different types of planning
and control processes, then serious mistakes can be made in
"determining what kinds of data are required as inputs to the
information system. There are three basic types of planning
and control processes [Reference 3] each of which will be
described ;n turn.

1. Strategic Planning

Strategic planning is the procesé of determining the
objectives of the overall organization (the U. S. Navy), the
rasources to be used in accomplishing these objectives, and
the policies to govern the acquisition, use, and disposition
of these resources. For this thesis, the NAMP may be construed
to be the result of the latest iteration of the strategic
planning process. Revisions of NAMP reflect the continuing
changes in maintenance philosophy (such as the phase maintenance
~concept) and the realities of budget constraints. (shifting

of furstions from depot to AIMD levels). The significance of

the[strategic'planning process and the reason it is germane

20
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to this thesis is: 'strategic planning sets the guidelines for

the management control process. This is what determines the

context in which the management control process must occur.

2. Management Control

Management control is the process by which managers
insure that resources are obtained, used, and disposed of,
effectively and effiéiently, to agcomplish the objectives of
the organization. The process of management contrel and the
system by which it is carried out in the AIMD organizat_ion is
the topic of this thesis and it should be noted that many con-
straints, within which the management control system must
operate, are imposed by higher-level management. For example,
objectives and organizational structure are prescribed by the
NAMP: manning levels and budget constraints are imposed by
the Type Commander (e.g., Commander, Naval Air Force Pacific)
through the parent Naval Air Station. Thus, the purpose of
the management control process is to accomplish the stated
organizational objectives, efféctively and efficiently, within
the imposed constraints. A description of this process, in
greater detail, follows. '

3. OQperational Control

Operational'ccntrolﬂis_the process by which managers
insure that individual tasks are accomplished uffectively and
efficiently. Here the emphasis is on individual tasks within

a shop'or work center and not on the ovarall performance of

the shop or work cester. 1In the AIMD environment, this process

is typified by the productien_éantrollfunction:which scheduleé

a1




and monitors the progress .of individual components uadergoing
maintenance.

4. Information Systems

One feature that all three of the above planning and
control processes have in common is that they are generally
categorized as information systems. The placement of all three
processes in the same category may explain the widespread mis-
conception as to what the management control process is since
it tends to blur the distinctions between the different processes.
To méke things worse, there are other so-called "information
systems" which generate operating information and financial
information. Operating information is information which is
routinely generated in carrying out daily business. Typical
examples of this kind of information (more properly'referred
to as data) in the AIMD environment are completed Maintenance
Action Forms (MAF's), Suppert Action Forms (SAF's), and
standard material requisition forms (DD-1348's). Perhaps the
best way to distinguish between these various "infurmation
systoms” i{s to avoid the use of the term. Instead, one should
think of the latter two systems (financial and operating) as
date base systems and the planning and control systems as
- exactly that .:. . planning and control systems. The inforga-
‘tion,centaine& in th§ data-base systea is then the source of
'iggggg.to the ﬁlanning and control systems. Siace the focus
of cach oflthe pianning and control systems (i.é.. strategic
~ planmning, mhnégéhent control, opsrational control) is different,

‘then it should be oxpected,thac:the&type of data input required

22
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for each might also be differert. This is at the heart of

the problem of designing a planning and control system. What

is the desired output and what inputs are required to develop
the desirer’ output? Next, attention is turned to specific

considurations of developing a management control system.

B. SELECTION OF TYPES OF PERFORMANCE MEASUREMENTS

1. Cverall Considerations

As previcusly mentioned in the discussion of strategic
planning, the management cortrol process must occur within
certain established constraints. In terms of the AIMD organi-
zation, these comstraints are objectives, organizational
structure, manning luvels and budgets. It should dbe recognized
that thes¢ constraiants directly affect the cheice of per-
formance measurements to be applied. Other {actors, such as
the nature of the business in whick the organization is
engaged, must also be considered. .

a, Organizational Characteristics

The AIMD Officer typically has littie or ﬁorcontrol
over organizaticnal char&éte:istics. ‘He does not select the
market he will serve (e.g., the'types_af aircraft or related
conponents for which he will provide maintenance services).
ile does not decide on the types'or amounts of capital invéstf
ment he will make in hiS’department (e.g., which types of

maintenance equiﬁuents‘in"whichrha will invest). He does

" 'not determine the level of personnel-resources he will have

~ (neither on a program basis, nor on a current department-wide

T
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basis). He does, however, have an input to budget requests

but any short-fall in requested budget funds does not permit

a similar decrease in services to be provided. It would, there-
fore, appear that the AIMD Officer has very little control over
the variables which determine what he does and the resources

he has available to do it. Remembering that the process and
purpose of management control is to accomplish stated organi-

zational objectives, effectively and efficiently, within given

constraints (paragraph II, A 2), it is easy to understand how

one could fall into the trap of confusing strategic planning
with management contrcl and vice verse. The consiraints imposed
by these characteristics must te considered in the development
of performance measurements for use by the AIMD Officer.
» b. Overall Strategy

The overall strategy of the U. S. Navy must bdbe
considered in aevelopihg a management control system for the
AIMD 0£ficer. VWhat are the cbjectives of the U. S. Navy and
what is expected of the AIMD Officer? Appendix B of Reference
4 Qutlines the general strategic principles employed by
corporate management and compares aad contrasts these priacipies
with the so-called "Principles of Wsr." It is useful to review
this ianterpretation of the Principles of War and deteraine
which of them are reflected in the NAMP, The principle entitled
"Objective" states thatrévery wilitsry operation must be

directed towards a eldarly defined, decisive, and attainable

objective. This is provided for in the NAMP., (See the list
- of objectives in paragraph IU 8 1).
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The next two principles, "Mass and Economy” have
to do with the proper allocation of resources. The principle
of '"Mass'" indicates that superior combat power must be concen-

trated at the critical time and place for a decisive purpose.

The principle of "Economy" requires that a mission be accomplished

with 4 minimum expenditure of resources. In essence, these
two principles are just another way cf describing effectiveness
and efficiency; which again are two concepts encompassed by the
NAMP.

One final principle which seems to he applicable
to the NAMP is that of "Maneuver." This priaciple .tates that
one should always proserve freedom of action and reduce vuvlner-
ability. This, in turn, requires flexibility in orgenization,
administrative support, and command and control. Again, this
concept is also embodied in the NAMP since it provides the AIMD
Officer with the authority to deviate from the prescribed policy
if it is rsquired to mzintain or improve operational readiness.
It would appear that the priaciples of strategy eamployed by
corporate-level nanagement in the business world are similarly
enployed by "corporate-level management"” in the U. S. Navy
and reflected in N:MP,

2. Development of Performance Measurcmants

a. Principles Involved
Once the constraints imposed by strategic plaaning
have been comnsidered, the hext question fhat arises is, "What
principles should be applied in developing the performance
measurements?' A research team working for the Genmeral Electric

Company has developed several such principles [Reference 3].
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First, measurements shoul: be designed tu assess
the performance of organizational components rather than that
of the managers of the components. In the AIMD environment,
this would equate to measuring the performance of the various
divisions and work centers rather than the respective Division
Officers and Work Center Superviscrs. Second, the measurement
indices, but not the standards of performance, should be commen
between departments, divisicns, or work centers. In other
words, standards of performap~e established for one work
center (x number of labor hours/unit of output, etc.,) should
not be applied to all other work centers; but the same measure-
ments indices (labor aours/unit of output, etc., )} should be
utilized.

Third, measucrements should be designed as an aid
to judgement and not as a substitute for it. The most obvious
example of the application of this principie would be the
situation where a work center which hau bewn performing at a
level of 40 labor hours/unit of output should suddenly rise
to 80 labor hours/unit of output. The dramatic increase in
the index would not automatically tell the marager that he
should put on a second shift, buy more equipment, etc., but
rather it would indicate to him that something has changed and
he should investigate. Fourth, measurements should scmehow
provide'proper weight to future performance as well as current
performance. A typical example might be the situation wherein
a work center supervisor or division officer decides to put

his work center an a double-shift basis iu order to work off
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a backlog, compensate for reduced capability of maintenance
equipment, etc.. The performance measurement should reflect
that this situation cannot be sustained indefinitely and that
future performance may be adversely affected.

Finsily, the measurements should be designed so as
to facilitate constructivs, not restrictive action. An example
of this principle is 2 measurement which would favorably reflect
the implementation of time-saving procedures such as more effic-
ient maintenance procedures or maintenance scheduling.

b. Key Result Areas

The first step in developing the performance measure-
ments is to determine the specific areas for which measurements
should be designed to provide a picture of the overall perfor-
mance of the department. .These measurements should also
facilitate the performance of the various aspects of management
such as planning, organizing, and staffing. These areas may
be determined by 8 careful analysis of the nature and type of
work performed by each sub-unit (work center) in order to
determine which factors seem crucial to the accomplishment of
defined objectives. Eight key result areas were established
for the General Electric Company [Reference 3]. A listing of
each of these areas and a description of appropriate indices,

are presented in Table I1I-1.

C. PROFIT VS. NON PROFIT ORGANIZATIONS

The question naturally arises as to whether any of the key

‘result areas developed by'the Geners!Aﬂlectrig'Company wight

27
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Table II-1
GENERAL ELECTRIC KEY AREAS

General Electric Key Area Purpose of Index

Profitability °Recognize contribution of
capital investment and profits.
°Recognize contribution of man-
power and profit.
°Recognize "organizational facts
of life."
°Serve to make operating
decisions in best interest of
overall company.

Market Position °Recognize share of the market
obtained during the period.

Productivity °Measure relationship of output
of goods and services in
‘relation to resources consumed.
°Recugnize capitsl and labor
input.
°Eliminate improvements/degra-
dations contributed by outside
sources.

Product Leadership ®Appraise ability of business
to lead its industry in applying
most advanced knowledge in
development of new products/
improvenents in quality or
value of services.

Personnel Developaent ’ °Measure the degree and effec-
o tiveness of systematic training
of managers and specialists,

Employee Attitucen  °Petermine the degree of job
B . satisfaction, dissatisfaction.

Public Responsibility - °Determine the degroe of respon-
. ' S siveness to certain special
publics who have a stake in
théir venturas,

Balance Between Shurt~R§nge -"9ﬁmpha§1£e~ the importance of
and Long-Range Goals : - - long-term survival and growth.
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also apply in the AIMD environment. In order to answer this
question, the difference and similarities of profit and non-
profit organizations must first be understood.

1. Classification

As pointed out in Reference 3, almost 211 organizations
can be classified into one of two categories: those that exist
to earn a profit and those that exist to provide a service. In
the first case, the measure of success is primarily determined
by how much profit is earned, and in the secend case, by how
much profit is provided. An AIMD clearly falls into the latter
category,

2. Similarities

There are several similarities between the two types of
organizations. Both types use inputs to produce outputs; both
have management control systems, formaiized or not; and both
must accomplish the task of programming; budgeting, performance
analysis and reporting.

3. Principal Difference

The principal difference in the two types of organization
is the lack of & profit weasurement for the non-profit organi-
zation.. The effectiveness of an organization is measured by

how well outputs accomplish organizatiopal goals. The efficiency

of an organization is measured by the relationship hetween

inputs and outputn, AThe1prsfit4ﬁypé'urganization is able to
use the amount of prefit as an overall measure of both effec-
tiveness and effiéiency,'whbraas e typical output of a non-

profit arganization_iﬁ-not.ueasured in these terms and in most
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cases cannot be. Thus, the most difficult problem in developing
a management control system for a non-profit organization lies
in the identification of adequate output measures.

4, Other Differences

In the case of profit organizations, an increased demand
for services is associated with attendant additional income
which provides the funding for these increased services. This
relationship does not hold for non-profit organizations. Con-
sequently, in profit-type organizations additional customers
are viewed as oppportunities, whereas in the non-profit type
of organization, they are more likely to be viewed as problems
due to fixed budget constraints [Reference 3]. Another dif-
ference liss in the exposure to external pressures. The managers
in non-profit types of organizations are often subject to strong
external pressures to take actions that are not consistent with

the optimum use of resources [Ref.3].

D. KEY RESULT AREAS FOR AIMD ORGANIZATIONS

1. Non-Profit Orgspization Analogs

Returning to the qugstien of whether or not the key
result areas developed for the Gemeral Electvic Company might
apply to the AIMD organization, it is clear that those areas
which reflect a succesé’criteriun of profit do not apply.
Héwevar, if the word "service" is substituted for the word
"arofit" in the listings of purposes of indicés which appear
in Table IX-1 and other wﬁfds oY phrases more appropriate to
“the AIMD envivonment are also subscztuted then the anslogs

as presentod in Tabl& II 2 appear.~
30
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Table II-2
AIMD KEY AREAS

A

Key Result Area " Purpose of Index

Service °Recognize contribution of capital

investment to service provided,
°Recognize contribution of man-
power to service provided.
°Recognize '"organizational facts

of life."
°Influence managers to make opera-
ting decisions in best interest of
the overall organization (U. S.
Navy).

r Market Service Position °Recognize share of market serviced
é by the AIMD during the period.

N s Sk R N PR

Productivity °Measure the relationship of outputs
to resources consumed,
°Recogrize capital and labor inputs.
°Segregate the effects of outside
sources from the measurements.

LA IS

Service/Product °Appraise the initiative of the
AIMD in applying the most advanced
knowledge in development of new

products/improvements in quality
or value of services.

Personnel Development °Measure the degree and effective-
ness of systematic training, both
formal and on-the-job, of managers
and techniciuns.

Personne)l Attitudes °Dotermine the degree of job
‘ satisfaction/dissatisfaction.

Inter-Command Responsi- *Petermine the degree of responsive-

bility ness to certain specific commands ’
(e.g., Functionsl Wing Commanders,
Squadrons) who have a vested
interest in AIMD performance.

Balance Between Short-Range  °Emphasize the importance of long-
and Long-Range Goals term visibility in terms of

: , : . growth in base-loading modifica-
. » S g tion programs, etc..
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2. Interpretation of Analogs

What has been done thus far is merely a mechanical trans-
formation. Each of the key result analogs presentad in Table II-2
will now be analyzed to determine if it has a realistic inter-
pretation in the AIMD environment. It would seem appropriate
at this point to emphasize the critical nature of attempting
to translate the key areas developed by the General Electric
Company into appropriate key result areas for an AIMD. The key
result areas developed by General Electric are the result of
in-depth, extended research. In total, they reflect the overall
performance of the organization in a ge¢neral, broad sense. The

general applicability of these areas is the very quality which

- makes it possible to translate them in terms of the AIMD

environment. The purpose of this thesis is to develop a
performance measurement system for the AIMD Officer and this
translation establishes the foundation of this system.
a. Service
As suggested earlier, the measure of success for
a non-profit organization such as sn AIMD, is how well it

provides its assigned service. This is in contrast to the

profit organization which uses as its primary measure of

success the:amount-of profit geaerated. Is this description
applicable to the AIND organization? What does an AIMD do?
Basically, it perforns assigned maiutenance tasks on designated
aircraft components and certain ground equipment. It does not
produce anything in a nanufacturiang sense. It does not "own"

any of the items undevgoing mgin;onance and it does not sell
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any of these items. AIMD merely provides a variety of services.
It appear then, that "service'" as an analog to "profitability"

is a reasonabie key result area. Turning to the appropriate
measurement index for this area, the question arises as to whether
or not the purposes indicated in Table II-2 actually apply. It
seems reasonable that the contributicn of capital investment
(i.e., the various test benches, associated software, etc.) to

the service provided should be reflected in whatever indices are

~developed. It also seems reasonable and appropriate to measure

the contribution of manpower to this service.

What about¢ "organizational facts of life?" What are
these facts? Basically, they are facts such as a particular test
bench or fixture not performing as designed (not due to mal-
function, but rather due to over-optimistic specifications or
a chronic lack of fully trained personnel due to Navy-wide
manpower shortages. These are facts of life that the AIMD
Officer cannot control and which vary from one AIMD to apother.
One last purpose of the indices is that of influencing managers
to make operating decisions in the best interest of the overall
organization. This is‘particularly difficult to'define in
terms of the AIMD organization, but scme examples might be,
needless BCM actions (return'of components awaiting maintenance
to depot or contractor repair fgcilities) merely for the pur-

poses of reducing backlogs or‘tolbratiﬁg marginal conditions

es long as the work center keeps producing.
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b. Market Service Position
In the profit type organization, the market service j
position is quite important in that it indicates how well the
organization i{s doing in relation to its competitors. If the
organization is gaining a larger share of the market, then it

is doing well. As indicated previously, this is not the situation

with the non-profit type of organization. Rather, as indicated
earlier, additional customers (i.e., larger share of the market)
are viewed as problems rather than opportunities. Nevertheless,
a somewhat comparable situation exists in that the size of the
market being served by the AIMD is constantly changing as the
squadrons come and go on deployments and as new squadrons are
formed and others decommissioned. Such factors shouvld be taken
into consideration, both in terms of current workload require-
ments and long-tera forecasting.
€. Productivity

The first purpose of the index to be developed in
this area is to measure the relationship between the output of
goods and services and the resources consumed. This is another
way of saying that the efficiency of the organization should
be measured, a weil-recognized requirement. The secondrpurpose
of an index is to recognize labor and capital inputs. Again,

this seems ressonable since an improvement achieved by either

factor should be fecognize&. Finally, the effects of improve- - F
-ments or aegri&atians contributed by outside sources should
be segregated and then aecounted_fdr scparately."These effects

- .ave quite common and their total impact may be more severe than
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expected. A common sxample of this effect is the induction

and troubleshooting of a component which turns out to have no
defect at all. When this occurs, useful manhours are wasted
which, of course reduces productivity. Anotﬁer example is the
instance where a component has been ianducted, a faulty subcom-
ponent has been isolated, and no available spare part is in

stock to replace the fazulty comporent. When this occurs, a
certain amount of reassembly and/or packaging must be done before
the component can be transferred from the workbench to a storage
area to await parts.

A final example is the situation wherein a high
priority requirement comes in which requires the immediate
induction of a component and consequent reconfiguration of
the test bench. In this case, the production line must be shut
down, the test bench reconfigured for the priority component,
and then repair of the component effected. If a component were
actually in process when the high priority requirement came
in, and repair could not be easily completed, then manhours

would be wested in partial reassembly and/or packaging. The

test bench might also require additional reconfiguration upoa

completion of repair of the high priority component.
. These exanmples represent degradations of potential

yroductivity'by external sources (i.e., faulty troubleshooting

of ccupoﬁents'turned in by squadrons, failure of supply'system

to stock sufficient spare parts, dirvection by higher authority

~to give priority to & certain component, etc.)..
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d. Service/Product Leadarship
Service/product leadership represents the degree of
progressive effort occuring within the organization. Are per-
sonnel seeking new and better ways of doing things or are they
content to perform their work "by the book" in a .echanical,
plodding manner? This is certainly a fertile key area in the
AIMD environment.

e. Personnel Development

Personnel development is probably the most complicated

area in the AIMD environment due to the dual nature of AIMD per-
sonnel. Not oniy does the AIMD have permanently assigned per-
sonnel, but also a continuing flow of persomnel sent from
squadrons on a temporary basis. On the technical side, each of
these individuals is expected to have a certsin amount of formal
training and on-the-job training. On the military side each of
- these individuals is expected to complete certain required
courses and successfully coampete for advancement in rating.
In addition, each individual has his own personal aspirations
for development. The transient nature of much of the work force
and the diverse requirements of each individual make this a key
result area in the AIMD environwent. |
£. Personnel Attitudes

- As mentioned~ab0§e, each individual has his own
- personal aspirstions. The degree to wiich his woék environment
{in this case, the AIMD) conflicts with or pfomotes the reali-.
zation éf these aspirations will be reflected in the individual's

attitudes towards the organization. Recent research [Ref. 51
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has found that some workers are content to perform their eight
hours of work, day after day, and be completely satisfied.
Other workers, however, have a very strong need to get ahead
or to feel that they are getting ahead and have this expecta-
tion of their job and the organization for which they werk.
This would seem to be especially true for young sailors, many
of whom joined the Navy to obtain training, to obtain experience,
and to get ahead. This area is extremely important to a high
level of morale and performance in the AIMD.
g. Inter-Command Responsibility

The purpose of the index in this grea is to determine
the degree of responsiveness to certain commands who have a
vested interest in the AIMD performasnce. The AIMD has many
commands to which it responds. To name a few: the squadrons
it serve, respective Functional Wing Commanders, Type Commanders
(such as Commander, Naval Air Force Pacific), and of course the
AIMD's parent Naval Air Station. The diverseness of these
interested parties indicates both how complicated this area is
and how important it is. Again, the area of inter-command
responsibility would appear to be a key result area for the AIMD.

h. Balance Between Short-Range and Long-Range Goals
All of the key result areas mentioned have, in fact,

»

both a shurt»range and a long-range impdication {Ref. 3]. This

‘key rosult area is set forth separately primarily to emphasize

the importancs of thinking ahead in terms of what the future

night bring. Vor example, in the key result area of service,

~ one of the purposes of the index is to reflect “orgamizationmal
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facts of life." One of the examples of these facts cited was
that of a particular piece of test equipment not performing to
specifications. If this specification happens to be the Mean
Time to Repair (MTTR) of certain components, then the long-term
implication is that perhaps either design changes must be
accomplished to bring the equipment up to specifications or
additional personnel must be programmed to accommodate the
increased MITR actually realized. The short-term implication
perhaps is that personnel must be worked overtime to accommodate
the higher MTTR. Another key result area is that of market
service position. If long-range planning calls for the intro-
duction of several new types of aircraft aboard the parent

Naval Air Station, what are the implications for the AIMD?

Will additional personnel and maintenance equipment be required?
Have these factors been taken into account by the sppropriate
project office at the Naval Air Systems Command level? 1If a
type of alrcraft presently being serviced by an AIMD is beconing
obsolete and will be taken out of service, what pluns are teing
made for removal of zpplicable equipment or reduction of per-
sonnel. Are some of the personnel performing maintenance
services for the type of aircraft to be deleted also cross-
trained and performning maintenance on other types of aircrafi?
What will be the impact if the billets (positions) to which
these personunsl are assigned #ra deleted? In view of the

- frequent occurrence of the situation wherein managers spend so

much time concentrating on solving the problems being encountered

on a daily basis that they lose sight of the long-range gouls

and problems, this area if of keen importance to the AIMD Officer.
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i. Other Key Result Areas
It would seem that all of the areas discussed above
could be interpreted as key result areas. But recall that all

cof these areas have been obtaired by interpreting analogous

PR AN Eaaid -

areas developed by the General Electric Company. Since General
Electric is a profit-type organization and the AIMD is a non- 5
profit organization and there are obviously differences in the
nature of their operations, a legitimate question to ask ‘is
whether there are other areas which should be considered as key
result areas for the AIMD. Before answering the question, it
would be appropriate to review the difference between the two
types of organizations. As discussed previously in paragraph

IT A 3 ¢, the basic difference between these two types of
organizations is that the measure of success of‘the profit
organization is the amount of profit generated whereas the
measure of success for the non-profit organization is how well
its intended service is performed. This basic difference has
been resolved in general by substituting the concept of service
for that of profit The vemaining differences, indicated in the
same paragraph, serve to complicate the task of the manager of
the non-profit organization in comparison to the task of the é
manager of the profit-type organization, but do not reflect any
real differences in the natur¢ of the two organizations. The
point is that there does not appear to be a significant func-
tional difference in the two types of 6rganizations once the

profit motive has Dbeen taken into account. Hence, it would

seem tha: although there way Be other key result areas applicable
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to the AIMD environment, the key result areas discussed above -
will provide adequate measures of the overall performance of

the AIMD.

E. MANAGEMENT CONTROL PROCESS

The objective of this section thus far has been to distinguish

P e e Ot e L A L SR A LR R S T T

management control from strategic planning and operatiomnal
confrol, to define key result areas for an AIMD, and to describe
Y the purpecses of performance measurement iadices within each area.
j The end result of these efforts will be the establishment of

glé an expiicit frame of reference (in terms of performance measure-
ment indices) tu serve as a vehicle for communication, motivation

g | through evaluation, and diagnosis of the continuing efifective- !

ness of current programs. The accomplishment of the first two

; 7 objectives, communication and motivation, is in itself insuf-

ficient. Communication may be excellent, work centers may be

e e mC
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performing at or awvove planning levels,, but the AIMD Officer

cannot be content with this knowledge. He must he sble to look
beyond the current situation and evaluate the future impact of
today's events on tomorrow's requirements. He must usk himself
é if the current nature and magnitude of operations will se appro- 5

g priate to the future environment he will face. In order to <

answer these questions, the AIMU Officer must carry out the

B various steps of the management control process,
Jf \ i. AIMD Management Control Process
3 The management control process is described in Reference

3 as consisting of six elements:




-

a. Environment Scanning and Analysis -
b. Business Planning

c. Programming

d. Budgeting

TSR SO AT

e. Reporting Operating Results

f. Analysis of Performance

W bt S ettt LA S ik A e T

In decentralized organizations, such as the Navy, the

first two elements are accomplished at  the headquarters level.

oSl

In general, these two elements involve staying attuned to what
- j is happening in the real worlé and how to react to these world

c ‘ aeyelcpments. The minagement control process as it would cccur
in‘the AIMD environment consists of the remaining four elements.
Each will be discussed below.

: | 2. Programming

This elements consists of the development of a time-
:; : phased plan of action that is intended to execute the overall
i goals of the organization. This element is sometimes referred
- to 8s long-range planmning, and may be formulated in terms of
,gz markets or cu~tomers (i.e.. aircraft types) and cut across

5 several reuponsibility or cost centers.

| 3. Budgeting | |

Th.s element counslsts of an operating plan for the coming

N year. It is expressed ia terms of funds and manpower and is

g formulated in terms of vesponsibility or cost centers. The

‘budget should be a one-year-slice of the programs developed

during the programmiag step, recast as necessary in terms of

rosponsivilily center resources.
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4. Reporting (Internal)

Actual results must be summarized and reported against
the appropriate responsibility centers. If these results are
collected against the same set of responsibility centers, then
the development of revorts required for performance evaluation
should require little extra effort.

5. Analysis of Performance

The management contrcl system, among other things,
should provide a means of comparing actual results with goals
previously established and for analyzing any resulting vari-
ances. It should be noted that these goals are not in terms
of specific work centers, but in terms of plans and programs.
If the results are not meeting expectations, then management
is alerted to the fact that corrective action is required to

either improve performance or revise budgets to a more realistic

level.




1IT. EMPIRICAL ASPECTS OF THE PROBLEM

A. ELEMENTS TC BE MANAGED

As discussed in paragraph II, A 2, the purpose of a
manzgemenrt control system is to insure that resources are
obtained, used, and disposed of, effectively and efficiently,
to accomplish the orggnization's objectives. In terms of
the AIMD environment, what are these resources? Reference 6
lists several elements which must be effeciively managed in
order to obtain an acceptable level of support. Some of
these elements can be viewed as resources to be utilized
while others appear as contraints to be observed in order
to accomplish the overall mission.

1. Maintenance Concept
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